Objective: To compare the clinical efficacy of two commercially available desensitizing agents, Fluorprotector vivampuole and GLUMA comfort bond plus desensitizer in the treatment of dentinal hypersensitivity.
INTRODUCTION
Dentin hypersensitivity (DH) is a relatively common problem experienced in clinical dental practice. Dentin hypersensitivity is a painful clinical condition with an incidence ranging from 4-74%. The variations in the reports may be because of difference in populations and different methods of investigations. Overall, it is estimated to affect about 15% of the general population to some degree. 1 Several criteria are recognized as constituting an ideal desensitizing agent. They should be nonirritating to the pulp, painless and easy to apply, have rapid action, permanently effective, and maintain tooth esthetics. 2 Numerous desensitizing agents 1 are available with different modes of action like nerve desensitization, protein precipitation, or plugging of dentinal tubules. Glutaraldehyde, through its ability to precipitate salivary 3 proteins in dentinal tubules, can be used to manage dentinal hypersensitivity. Use of fluoride as a topical desensitizing agent has been reported since 1941 by Lukomsky. 4 Fluoride application leads to formation of calcium fluoride and, to some extent, also formation of fluoroapatite, thus mechanically blocking the transmission of stimulus to the pulp. Fluorprotector vivampuole has been introduced in the market recently. It contains 0.1% fluoride and presents an easy-to-use snap-off feature. The present study was conducted to compare the in vivo efficacy of fluorprotector vivampuole with GLUMA comfort bond plus desensitizer.
MATERIALS AND METHODS
Patients recruited for the study were selected from the outpatient department of Conservative Dentistry and Endodontics. Patients reporting with a history of sensitivity to hot/cold, sweet/sour, mechanical stimuli on at least two teeth, having good general health, and no known allergy to test material were included in the study. Patients were in the age range between 20 and 65 years, with an average age of 52 years. Ethical clearance was obtained from the Institutional Ethical Clearance Board prior to the commencement of the study.
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Exclusion criteria were the presence of carious tooth/ teeth, restorations or cracked enamel, patients using desensitizing agent/dentifrices, those having a history of significant chronic systemic disease, and those under antibiotic or anti-inflammatory medication. 5 After obtaining an informed written consent, the patients were examined by probing with light tactile pressure along the cervical margin of the teeth. 5 A total of 203 teeth were included in the study and the teeth were randomly divided into two groups: Group 1 comprised of 98 teeth, which were treated with GLUMA comfort bond plus desensitizer and group 2 comprised of 105 teeth, treated with Fluorprotector vivampuole.
Clinical Examination
Three test stimuli were applied after isolation using cotton rolls. The tests used were as follows: Tactile test: a mechanical stimulation was done along the cervical area carefully with the help of a sharp dental explorer. The explorer was passed lightly across the affected area, perpendicular to the long axis of the tooth. The test was repeated thrice before scoring by using discomfort scale 6 and then the reading was noted. Air blast test: A blast of air from the dental syringe was applied onto the affected area of the tooth isolated with cotton rolls, for 1 second from a standard distance of 10 mm (measured by taping scale to the dental syringe). The score was recorded using the discomfort scale. Cold water test: Cold water was freshly melted within 1-2 minutes and it was then filled in precooled 1 ml disposable syringe. After isolating the specific tooth, 0.2 ml of this ice-cold water was slowly poured from the syringe on to the suspected tooth surface. 6 The three test stimuli were applied in ascending order of discomfort, i.e., tactile test (least disturbing) then air blast test and at last cold water test (most disturbing). The stimuli were applied in the same order, at a time interval of 5 minutes each, at every recall visit. The patient response was recorded using the following scale: 6 0: No significant discomfort or awareness of stimulus; 1: Discomfort, but no severe pain; 2: Severe pain during application of stimulus; 3: Severe pain during and after application of stimulus.
Values of 2 and 3 were regarded as indicating hypersensitivity. 7 Using the sensitivity measure, those teeth were selected which showed a score of ≥2 for at least two test stimuli. The discomfort score was measured and recorded in a tabulated form to maintain a record. Improvement was defined as a change in score from 2 or 3 to 1 or 0, indicating the improvement of the hypersensitive symptoms, and disappearance of symptom was indicated when the value changed from 2 or 3 to 0.
Group 1: GLUMA Comfort Bond + Desensitizer (Heraeus Kulzer, Hanau, Germany)
The teeth were isolated with cotton rolls, cleaned and dried with cotton pellets. Hypersensitive tooth surface was conditioned with total etch technique using phosphoric acid etchant gel. Beginning with the enamel margins, etchant was applied to the entire cavity surface (including the dentin) and left for 20 seconds. Etchant was rinsed thoroughly and excess moisture was removed from the surface using a cotton pellet taking care not to dehydrate the dentin. GLUMA comfort bond plus desensitizer was dispensed into a well. A soft disposable brush was soaked, and a copious amount was applied onto the entire dentin surface. Two additional coats of GLUMA comfort bond plus desensitizer were applied so that the whole dentin surface was uniformly shiny and left for 15 seconds. GLUMA comfort bond plus desensitizer was light-cured for 20 seconds with a standard light curing unit.
Group 2: Fluorprotector VivAmpuole (Ivoclar, Vivadent, Ontario, Canada)
The teeth were isolated with cotton rolls, cleaned, and dried with cotton pellets. Innovative "snap-off" feature of vivampoule enables the ampoule to be opened with ease. Specially provided Viva brushes (Ivoclar Vivadent, Ontario, Canada) were used to coat the varnish onto the affected tooth surface. The brushes were dipped into the ampuole and the surface of the tooth was thinly painted with varnish. The varnish was allowed to dry for 10-20 seconds, using a gentle blast from the air syringe. The patient was instructed not to rinse for at least 45 minutes after the application.
The teeth of both groups were evaluated the next day after treatment, at 1 week interval, and at 1 month interval using the three test stimuli.
RESULTS
The mean discomfort scores were compared between groups 1 and 2 at different time intervals using MannWhitney U-test. Tactile test showed no statistically significant difference between groups 1 and 2 at all the time intervals. Air blast test showed statistically significant difference at baseline, next day, and 1 week interval. Cold water test also showed statistically significant difference at 1 week and 1 month intervals. The mean discomfort scores after application of GLUMA comfort bond plus desensitizer and Fluorprotector vivampuole were compared individually at different time intervals using Kruskal-Wallis test. The results were highly significant for all the three test stimuli. Table 2 depicts the mean discomfort scores at different time intervals after application of GLUMA comfort bond plus desensitizer (group 1) using KruskalWallis test. The scores showed that there was a statistically significant difference found to tactile, air blast, and cold water test stimuli at all the time intervals. The mean discomfort score was found to decrease in 1-day time interval. But there was statistically significant increase in the mean discomfort score after 1 month. Graph 1 also gives the similar comparison of mean discomfort scores at different time intervals after application of GLUMA comfort bond plus desensitizer. Table 3 depicts the mean discomfort scores compared at different intervals after application of Fluorprotector vivampuole (group 2) using Kruskal-Wallis test. Statistically significant difference was found with tactile, air blast, and cold water test stimuli at all the time intervals. Graph 2 shows that a statistically significant decrease in mean discomfort scores was found the next day after the application of Fluorprotector vivampuole. One week after application, the scores increased. This is followed by a decrease in the scores 1 month after application, which were also statistically significant.
DISCUSSION
Dentinal hypersensitivity is described clinically as an exaggerated response to non-noxious sensory stimuli. It is a painful response of a tooth to different stimuli, such as dental brushing, food, or thermal changes. There are various diagnostic tools 8 available for DH which include the air/water syringe (thermal), dental explorer (touch), percussion testing, bite stress tests, and other thermal Varnish has 0.1% fluoride in a homogeneous solution which when dried has its concentration approximately 10× higher than the initial concentration. It has optimal flow and wetting properties allowing it to treat hard to reach areas. It is clear and colorless improving the esthetics and has excellent adhesion property. Topical application of fluoride varnish causes precipitation of CaF2 onto exposed dentin surface which occlude the dentin tubules reducing the dentin permeability and further reducing DH. 5 The durability of the results in the present study is somewhat surprising because it might be expected that CaF2 precipitates formed on the outer dentin have been washed away by saliva and tooth brush abrasion, reopening the dentinal tubules and triggering hypersensitivity. Arends et al 12 compared the efficacy of a fluoride varnish and Fluorprotector and confirmed that Fluorprotector has better penetration ability of up to 10 µm depth compared with fluoride varnish which has less than 5 µm penetration depth. After application of either agent, both groups showed reduced discomfort scores on the first recall (1 day) with all the three different tests. At the second recall (1 week) with air blast and cold water tests, group 1 showed better results compared with group 2. At the third recall (1 month), the difference between the two groups was not statistically significant, with air blast test. But with cold water test, group 2 showed better results compared with group 1.
When mean discomfort scores were compared at different time intervals for each group, group I showed a highly significant decrease in discomfort scores compared with baseline values, the next day after application of GLUMA comfort bond plus desensitizer with all the three tests. It was observed that the discomfort scores increased significantly with time (1 week and 1 month) with both air blast and cold water tests.
Group 2 displayed a highly significant decrease in discomfort scores compared with baseline values, the next day after application of Fluorprotector vivampuole, with all the three tests. Slight increase in the discomfort scores was observed with air blast and cold water tests at the second recall (1 week). But decrease in the discomfort scores was observed at the third recall (1 month), with both air blast test and cold water test, proving a long-term relief from DH in group 2.
CONCLUSION
Both the agents showed significant reduction in sensitivity at different time intervals when compared with baseline values with all the three test stimuli. Both the agents used are potentially effective methods of managing the dentinal hypersensitivity. Among these two agents, Fluorprotector vivampuole appeared to be more effective in providing long-term relief compared with GLUMA comfort bond plus desensitizer.
CLINICAL SIGNIFICANCE
Fluorprotector vivampuole is a newly introduced fluoride varnish which is clear and colorless. It can be used in cases of dentinal hypersensitivity without affecting the esthetics of the patient, particularly in the case of anterior teeth. Dentistry is varying with induction of modern science to practice dentistry. 13 
